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COMPLETE SPECIFICATION 
Flexible Joints 


We, Silentbloc Limited, a Company 
registered under rhe Laws of Great Britain, 
of Manor Royal, Crawley, Sussex, do hereby 
declare the invention, for which we pray 

5 t?hat a patent may be granted to us, and! 
the method by which it is to be performed, 
to be particularly described in and by the 
following statement: — 

This invention relates to flexible joints 

10 or bearings of the kind comprising an inner 
member having a substantially cylindrical outer 
surface, and for example comprising a cylin- 
drical sleeve, and an annulus of rubber or 
like resilient material surrounding the inner 

15 member and adhering to it usually by vir- 
tue of radial 1 stretching, bonding or cementing. 

In certain applications an outer member 
is used which surrounds the annulus of rubber, 
the outer member being received in an outer 

20 part and serving to connect that part to 
another part to which the inner member is 
connected. 

Such joints have been employed for many 
years for a great number "of purposes. In 

30 particular they have been employed in the 
eyes of semi-eliptic springs on cars wherein 
the annulus of rubber is relatively thin in 
a radial dimension. It has been found, how- 
ever, that the thinness of this material is 

25 to some extent the cause of noise being trans- 
mitted- from the road wheels via the springs 
to the body and so producing drumming or 
booming in the vehicle itself. It has been' 
proposed to overcome this problem by utilis- 

35 ing what may be termed as "flat bushes" for 
the front eyes of rear springs. For example 
the outside diameter of the bushes may be 
of the order of 2" as compared with a 
thin bush of say 1" external diameter and 

40 having a bore of 7/16". It has been found! 
in practice that these larger diameter bushes 
tend to fret torsionaHy and to move side- 


ways in the spring eyes owing to the diffi- 
culty of maintainini£ an efficient interference 
'between the external surface of the joint 45 
and such a large eye. These large eyes are 
usually produced by rolling over compara- 
tively thin material with the result that the 
eyes tend to open and also it is found that 
the inside diameter of the eye, when rela- 50 
tively -large, tends to vary over its axial 
length. Thus the internal diameter tends to 
be -greater at its ends than in an inter- 
mediate region with the result that a joint 
within the eye tends to be held by a sub- 55 
stantial pressure only in a central region. 
The result of this is that when a torsional 
slip is taking place because of a relatively 
high torque being applied through the bush, 
only a very small axial force is required to 60 
move the whole joint within the eye. 

If no outer member is used and the rubber 
annulus is received directly in the spring 
eye the tendency referred to above is to some 
extent overcome, but because of the use of 65 
a fat bush the radial pressure or stress, due 
to compression of the bush, at its circum- 
ference^ i.e., at the eye surface, tends to 
be relatively low compared with radial pres- 
sure or stress existing adjacent the inner 70 
member. Hence there is again a tendency for 
the rubber to creep in the spring eye. 

Therefore one of -the principal objects of 
the present invention is to provide arrange- 
ments which are particularly suitable for over- 75 
coming or alleviating this problem with ai 
relatively large fat bush, although the in- 
vention is not limited to any specific size 
of bush. 

According to the present invention a flex- 80 
ible joint for location within the bore of 
a housing comprises a rigid inner member 
having a substantially cylindrical external sur- 
face, an annular member (hereinafter referred 
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to as the annulus) surrounding die inner mem- 
ber, the annulus being formed of rubber or 
Eke resilient material, which material adheres 
directly to the inner member without the 

5 interposition of another member to accommo- 
date torsional loads and, surrounding the 
annulus, an outer member which confines the 
annulus to a generally fixed shape, the 
outer surface of the outer member being irregu- 

10 lar to provide spaced axially and circumferen- 
tialiy interconnected contact areas capable of 
fictionally engaging and- conforming to the 
shape of the bore of the housing by changes 
in contour of the outer surface of the outer 

15 member. 

It is to be understood that the term "annu- 
lus of rubber or like material" as used in 
the preceding paragraph and in the claims 
includes not merely a single sleeve of material 

20 but a number of concentric sleeves together 
forming the annulus. 

For example the external- surface of the 
outer member may be made irregular by 
the provision of indentations or apertures ex- 

25 tending through the outer member in a gener- 
ally radial direction. For example the outer 
member may .be formed of wire mesh or 
gauze, expanded metal, or woven metal mesh 
of which the weft and warp conveniently ex- 

30 tend oblique to the axis of the joint. 

The annulus of rubber preferably extends 
into or projects through the irregularities in 
the external surface. Other suitable materials 
for the outer member include punched sheet 

35 metal and certain plastic materials which 
may be perforated or have areas of vary- 
ing thickness to permit the taking up of 
irregularities in the surface of the outer 
part. 

40 The invention may 'be carried into prac- 
tice in a number of ways but several speci- 
fic embodiments will now be described with 
reference to the accompanying drawings, in 
which: — 

45 Figures 1 to 5 are side elevations, partly 
in section, of various flexible joints accord- 
ing to the present invention. 

All the embodiments shown in the draw- 
ings comprise flexible joints which are suit- 

50 able for use in die spring eyes of car sus- 
pension systems. The basic form of the joint 
is standard in that it provides an inner metal 
sleeve 10 through which passes a spring 
shackle pin 11 when the joint is in use. 

55 Surrounding the inner sleeve 10 is an annu- 
lus of rubber 12, in these particular em- 
bodiments of stightly shorter length at its 
outer periphery than at its bore, but if de- 
sired the annulus may comprise a cylinder of 

60 a length substantially equal to the length 
of the inner metal sleeve 10. 

Surrounding or embedded in the outer peri- 
phery of the annulus of rubber 12 of Figure 
1 is a sleeve 13 which is formed of ex- 

65 panded metal, i.e. metal which has been 


punched or otherwise cut with short parallel 
slits, and thereafter drawn apart to leave 
apertures 14 separated by slightly twisted 
metal portions 15. 

In the embodiment shown the annulus of 70 
rubber is moulded or bonded into the ex- 
panded metal sleeve in which case the ex- 
panded metal sleeve would of course be vir- 
tually embedded in the outer periphery of 
die rubber annulus. In practice it is found 

75 

that after the moulding operation the surface 
of the joint is not smooth since the rubber 
in the apertures 14 tends to shrink slightly 
and form slight surface depressions. 

Alternatively however, the rubber annulus 80 
may be compressed within the expanded 
metal sleeve so that the compression of the 
rubber forces the rubber through the aper- 
tures 14 in the expanded metal to form 
rubber pimples. Where necessary suitable 85 
cements may be used to aid in securing the 
expanded metal sleeve to the rubber annulus. 

Conveniently the expanded metal sleeve is 
formed by taking a suitably sized rectangu- 
lar piece of expanded metal and rolling into 90 
a sleeve and welding or otherwise securing 
the abutting edges. In the particular embodi- 
ment shown in Figure 1 the directions of 
the major axes of the diamond shapes of the 
apertures 14 extend parallel to the axis of 95 
die joint, but this is not essential and can 
be varied to suit requirements. 

Whilst, as has been mentioned, the arrange- 
ment in Figure 1 has the annulus of rubber 
moulded, bonded or compressed within the 100 
expanded metal sleeve, as an alternative the 
expanded metal sleeve can be formed merely 
by wrapping around the rubber annulus with 
or without joining the wrapped edges to 
form a continuous sleeve. 105 

Joints of this kind can be utilized with 
advantage on the front eyes of rear semi- 
eliptic springs in a car suspension. Thus as 
diagrammaticaHy shown in Figure 1 the joint 
is shown mounted within a spring eye 18. 110 
Any slight irregularities in the diameter of 
the bore 19 of the eye 18 are taken up by 
the expanded metal of the joint. In practice 
die joint can be made an interference fit in 
the eye 18, the eye 18 having an internal 115 
diameter slightly less than the overall dia- 
meter of the joint itself, so that the ex- 
panded metal tends to be compressed slightly, 
but where regions of the bore of the 
eye are slightly greater than any other regions 120 
this compression of the expanded metal will 
be slighdy less. Nevertheless the pimples 16 
of rubber which lie in the apertures 14 
will be forced out and will adhere to die 
bore 19 of the eye 18 and the distribution 125 
of the load from the eye to the joint is 
fairly uniformly obtained over the length of 
the joint, so that the joint does nor tend 
to creep axially in the eye despite the irregu- 
larities referred to. Thus in practice the bore 130 
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19 is contacted both by spaced portions of 
the expanded metal sleeve and also by the 
rubber between these portions. 

It is envisaged that a variety of materials 
5 may be employed to form' the sleeve surround- 
ing the annulus of rubber depending upon 
circumstances and depending upon the charac- 
teristics required of the completed joint. 
For example Figure 2 illustrates a similar 

10 arrangement in which the sleeve is formed 
from wire mesh. 

Figure 3 shows an arrangement an which 
the sleeve is formed from gauze and it will 
be appreciated that in both the arrangements 

15 of Figures 2 and 3 the annulus of rubber 
can again form pimples within the apertures 
in the mesh or gauze. 

In the arrangement of Figure 4 a close 
woven metal mesh is employed the weft and 

20 warp of the weave extending diagonally with 
respect to the axis of the joint 

Moreover it is envisaged that the sleeve 
may be formed when desired from plastic 
mouldings or plastic sheet materials wrapped 

23 into sleeves, for example with apertures 
through which rubber pimples can be formed- 
as referred to in the previous embodiments. 
Alternatively as shown in Figure 5 the plastic 
material need' not be perforated but .can 

30 have an irregular inner and/or outer surface 
to provide both a key for the rubber annu- 
lus on the internal bore of the sleeve and 
a key between the outer surface of the sleeve 
of the bore of the eye within which ft is 

35 received. 

Moreover, where desired, the rubber annu- 
lus for fat bushes of the type referred to 
earlier can be formed with rubbers of dif- 
ferent grades at different radial- distances 

40 either as an. integral arrangement or by an 
arrangement of concentric sleeves of rubber. 
Such an arrangement may include a method 
of assembly wherein a rubber sleeve having 
on it an outer member for example of ex- 

45 panded metal can first be inserted into a 
spring eye if necessary using conventional 
cements or lubricants whereafter a separate 
inner sleeve of harder rubber which has 
already been stretched onto an inner metal 

50 sleeve, is forced into the softer rubber. Alter- 
natively the softer rubber can be inserted, 
with its covering of expanded metal, into 
the spring eye and followed by the harder rub- 
ber sleeve alone and the rigid metal sleeve 

55 finally inserted into the combined annulus. 

WHAT WE CLAIM IS: — 
1. A flexible joint for location within the 
bore of a housing, said joint comprising a 
rigid inner member having a substantially 
60 cylindrical external surface, an annular mem-' 
ber (hereinafter referred to as the annulus) 
surrounding the inner member, die annulus 


being formed of rubber or like resilient 
material, which material adheres directly to 
the inner member without the inter-position 65 
of another member to accommodate torsional; 
Goads and, surrounding the annulus, an outer 
member which confines the annulus to a gener- 
ally fixed shape, the outer surface of the 
outer member being irregular to provide 70 
spaced axially and circumferentially intercon- 
nected contact areas capable of friotionally 
engaging and conforming to the shape of 
the bore of the housing by changes in con- 
tour of the outer surface of the outer member. 75 

2. A flexible joint as claimed in Claim 
1 in which the external- surface of the outer 
member is made irregular by the provision 
of indentations dn the outer member ex- 
tending in a generally radial direction. 80 

3. A flexible joint as claimed in Ckmn 

1 in which the externa* surface of the outer 
member is made irregular by the provision 
of apertures extending through the outer 
member in a generally radial direction, into 85 
or through which portions of the annulus 
extend. 

4. A flexible joint as claimed in Claim 
3 in which the outer member is formed of 
wire mesh. 90 

5. A flexible joint as claimed in Glaim 
3 in which the outer member is formed of 
gauze. 

6. A flexible joint as claimed in Cliaim 

3 in which the outer member is formed- of 95 
expanded metal. 

7. A flexible joint as claimed in Claim 
3 in which the outer member is formed of 
woven metal mesh of which the weft and 
warp extend oMque to the axis of the 100 
joint. 

8. A flexible joint as claimed in Claim 
3 m which the outer member is formed from 
punched sheet metal. 

9. A flexible joint as claimed in Claim 105 
3 in which the outer member is formed of 

•a perforated plastic material. 

10. A flexible joint as claimed in any 
one of the preceding claims in which the 
annulus of rubber is moulded or bonded into 110 
the outer member. 

11. A flexible joint as claimed in any one 
of the preceding claims wherein the annulus 
of rubber is compressed between the inner 

and outer members. 115 

12. A flexible joint as claimed in Claim 

2 m which the outer member is formed 
of a plastic material having indentations in 
at least its external surface to permit die 
taking up of irregularities in the surface of 120 
the outer part. 

13. A flexible joint substantially as des- 
cribed herein with reference to any one of 
Figures 1 to 5 of the accompanying drawings. 

14. A mounting comprising a housing, e.g. 125 
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a spring eye within which a flexible joint KILBURN & STRODE, 

according to any one of the preceding claims Chartered Patent Agents 

is assembled. Agents fo r the Applicants 
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1 SUPET drawing Is a reproduction of 

3nctl the Original on a reduced scale 


